Background: Literature shows that continuity of care from a primary care physician is associated with better patient satisfaction and preventive care. This may also have an effect on patients' use of antibiotics. This study investigated the differences in antibiotic use between patients with and without a regular doctor in a pluralistic health care system. Methods: A cross-sectional telephone questionnaire survey using randomly selected household phone numbers was conducted in Hong Kong. Several key areas about antibiotic use were compared between the respondents with a regular doctor and those without. Results: The response rate was 68.3 %. Of the 2,471 respondents, 1,450 (58.7 %) had a regular doctor, 942 (38.1 %) without, and 79 (3.2 %) did not give a clear answer. The respondents with a regular doctor were more likely to report that they always finished the full course of antibiotics (74.2 % vs 62.4 %), as well as using antibiotics for their last upper respiratory tract infections (17.4 % vs 10.1 %). The association with antibiotic use remained significant in the multivariable logistic regression analysis after adjusting for other confounding factors (P < 0.001, OR = 1.76, 95 % CI:(1.27, 2.48)). Conclusions: While patients with a regular doctor, compared to those without, were more likely to report finishing the full course of antibiotics, they also had nearly twice the chance of reporting antibiotic use for upper respiratory tract infections. This challenges the common belief of the benefits in having a regular doctor.
Background
Many studies have shown that some patients expect antibiotic prescriptions for their upper respiratory tract infections (URTIs) and doctors often overperceive their patients' expectation of the drug [1, 2] . Some doctors would prescribe antibiotics based on non-biomedical reasons to satisfy the patients [3] . An unstable doctor-patient relationship [4] and the concerns that the unsatisfied patients would go elsewhere for future care might be the causes [1, 3, 5] . When a stable doctor-patient relationship has been established, the primary care physician could have a better chance to change the patient's behaviours on antibiotics [6] .
Previous studies showed that continuity of care in primary care was associated with increased patient satisfaction [7] . The concept of continuity of care emphasizes the presence of a regular doctor who the patient sees most of the time [8] . Patients who attended a regular primary care physician were more likely to receive better preventive care including cervical and breast cancer screening, vaccination, blood pressure measurement, cholesterol level checking, patient education on diet and exercise. Besides, they had fewer visits to emergency department [9] [10] [11] . In some studies, patients attending urgent-care or walk-in clinics were more likely to receive antibiotics for URTIs than those attending their routine primary care physicians [12] [13] [14] .
The increasing threat of antibiotic resistance draws global concern. Misuse of antibiotics in primary care is no doubt a major area to be acted upon since more antibiotics are used in the community than in hospital settings. Campaigns that aimed to reduce improper antibiotic use and improve patient adherence to treatment [15] [16] [17] [18] had done little to find out the possible impact of having a regular doctor. Our study was designed to collect evidence on the differences in antibiotic use between patients with and without a regular doctor in a pluralistic health care system, which is the major form of system in many parts of the world including the US and most Asian countries [19] .
The general public in Hong Kong can consult any doctor in the private sector at their own choice, and over half of them have a regular doctor [19] . Similar to the US practice, a primary care physician in Hong Kong could be a family physician, a general practitioner, a general paediatrician, a general internal medicine physician, or a specialist of any field who also renders primary care to his/her patients. About 75 % of primary care service in Hong Kong is provided by the private sector (solo practitioners, group practices similar to health maintenance organizations, or general outpatient clinics in private hospitals), and the rest by the government general outpatient clinics at minimal charges. The private primary care physicians are paid on a fee-for-service basis while the public doctors earn a monthly salary based on their ranks.
This study was part of a larger project investigating the public's knowledge, attitudes and practice related to antibiotic use in Hong Kong [20, 21] . Several key areas about antibiotic use were compared between two groups of patients, one with and the other without a regular doctor. We hypothesized that patients with a regular doctor would 1) use less antibiotics for URTIs, 2) have better adherence in finishing a full course of antibiotics for any illness, and 3) have stronger intention to prevent antibiotic resistance.
Methods

Study design and participants
A questionnaire for a territory-wide telephone survey in Hong Kong was designed based on the literature and our published findings from in-depth focus group discussions conducted at an earlier stage [20, 21] . The questionnaire was appraised by academic tutors in family medicine for its face-and content-validity before pilot-testing with 50 randomly selected household telephone respondents; revisions were made after each step. The responses to the items in the questionnaire were mainly in the form of yes (agree), no (disagree), uncertain or refused to answer. The determinants for grouping the respondents into those who had a regular doctor and those without included the following two questions: 1) Do you have a doctor you see most of the time?; 2) Do you usually see western doctor or traditional Chinese medicine practitioner? The first question asked about consistency and continuity in order to determine if the respondent was being taken care of by the same physician, i.e. a regular doctor. This question was probably most easily understood by the public in a telephone survey [19, 22] . For analytical purpose, the second question was used to restrict our definition of regular doctor to those who practiced western medicine. Traditional Chinese medicine practitioners are not authorised to prescribe antibiotics in Hong Kong. Although most Hong Kong citizens would consult western doctors for their illnesses, there are also about 15 -20 % who would consult Chinese medicine practitioners for complementary treatment [23] . The relevant questions on antibiotic use and attitudes towards antibiotic resistance are shown in an additional file [see Additional file 1].
Random phone calls to households were conducted by the Social Sciences Research Centre of The University of Hong Kong, during the evenings of November and December, 2010. All the interviewers were trained and had practices before the survey. With the help of computer software, phone numbers were randomly selected from the latest residential telephone directory with a local service penetration over 98 %. The inclusion criteria for the survey were residents speaking Cantonese, the local dialect, and aged 18 years or above, while those who had not heard of antibiotics or with communication difficulties were excluded. The household member who fulfilled the above criteria and with a birthday coming soonest ("next birthday" method) was invited to take part in the survey. A maximum of five calls were made for any unanswered phone numbers. Ethics approval of this study was obtained from the Institutional Review Board of The University of Hong Kong/Hospital Authority Hong Kong West Cluster (Ref No. UW 07-359). Verbal informed consent was obtained from the respondents to participate in the telephone survey.
Statistical analysis
The outcomes of the questionnaire survey were in terms of some proportions of the general population. To ensure that the estimation error of the proportion to be at most 0.02 with 95 % confidence, a sample size of 2,401 was required by assuming the most conservative "half-half" proportion from the respondents. The Pearson Chi-squared test was used to determine whether the nominal responses were associated with the status of having a regular doctor. Multivariable logistic regression analysis was used to estimate the effects of having a regular doctor by appropriately adjusting for the effects of other factors -age, sex, education, income and type of healthcare system attended (private vs public). A P-value <0.05 was taken as statistically significant.
For items which the respondents were uncertain or refused to answer, those responses were treated as missing values. In our analysis, respondents were grouped into three age-groups (<40, 40-65, >65 years old) and three monthly income-groups, i.e. low (<HK$10000 (US$1282)), middle (HK$10000-24999 (US$1282 -3205)), and high (≥HK$25000 (US$3205)).
Results
Participants recruited
Of the 3,996 successful phone calls made to households, 376 of them did not meet the inclusion criteria. Among the remaining 3,620 calls, 813 respondents refused to take part and 336 did not complete the questionnaire, leaving 2,471 completed interviews (response rate 68.3 %) for analysis. The age distribution of the respondents was comparable to the Hong Kong population in the 2010 Census.
Out of the 2,471 respondents, 1,450 (58.7 %) had a regular western doctor, 942 (38.1 %) were without, and 79 (3.2 %) gave uncertain responses to that question. The respondents with a regular doctor were significantly more likely to have better education attainment, higher income, and utilise private healthcare services relative to those without a regular doctor (Table 1 ). In the multivariable logistic regression with age, sex, education, income and type of healthcare system, sex and education were not significant factors for having a regular doctor (P = 0.17 and P = 0.71 respectively). Respondents who were older (OR ratio for the young, middle and old age groups was estimated to be 1.00:1.26:3.14; P < 0.001), with higher income (OR ratio for low, middle and high income groups was 1.00:1.50:2.08; P < 0.0001) and attending private healthcare system (OR ratio for private and public system groups was 1.00:0.18, P < 0.0001) were more likely to have a regular doctor. Table 2 shows the comparison of the practices between the two groups. The respondents with a regular doctor were significantly more likely to always finish the full course of antibiotics (74.2 % vs 62.4 %, P < 0.0001). The difference remained significant after controlling for other factors (age, sex, education, income and private/ public system attended) by multivariable logistic regression (P < 0.0001, OR = 1.81, 95 % CI:(1.42, 2.29)). Besides, among the respondents who had not asked for antibiotics during consultations, those with a regular doctor were more likely to attribute their not asking to their trust in the doctor (94.7 % vs 92.6 %, P = 0.039), and marginal significance was also achieved in the The odds ratio here is defined as the ratio of the odds of having a regular doctor among those with a regular doctor to those without adjusted for age, sex, education, income group and healthcare system multivariable logistic regression (P = 0.047, OR = 1.59, 95 % CI:(1.01, 2.49)). However, there was no significant difference in requesting and expecting antibiotics from doctors as well as acquiring over-the-counter antibiotics between the respondents with and without a regular doctor. Interestingly, the respondents with a regular doctor were much more likely to report using antibiotics in their last consultation for URTI (17.4 % vs 10.1 %, P < 0.0001). The association remained significant in the multivariable logistic regression analysis after adjusting for other factors (P < 0.001, OR = 1.76, 95 % CI:(1.27, 2.48)).
Practices
Attitudes
There were some differences between respondents with and without a regular doctor in their attitudes towards antibiotic resistance (Table 3) . Respondents with a regular doctor were more likely to prefer doctors who rarely prescribed antibiotics (38.2 % vs 34.5 %, P = 0.033), agree that less prescription by doctors lowered the probability of antibiotic resistance (86.9 % vs 82.9 %, P = 0.018), and feel that they could help the prevention of antibiotic resistance (40.4 % vs 35.7 %, P = 0.043). However, multivariable logistic regression showed that there was no significant association between these responses and the factor of having a regular doctor after the adjustment for other factors.
Discussion
Our study indicated that there were both pros and cons in antibiotic use by having a regular doctor. After controlling for the confounding factors of age, sex, education, income and private or public system attended, the respondents with a regular doctor only exhibited more positive results than other respondents in one aspect: more likely to report finishing the full course of antibiotics, which matched with our hypothesis 2. However, contrary to hypothesis 1, the respondents with a regular doctor were much more likely (OR = 1.76, 95 % CI:(1.27, 2.48)) to report using antibiotics in their last consultation for URTI. This finding did not echo the common belief that an established doctor-patient relationship in Odds ratio adjusted for age, sex, education, income group and healthcare system primary care would minimize inappropriate use of antibiotics [6, 13] . For hypothesis 3 that patients with a regular doctor had stronger intention to prevent antibiotic resistance, it was refuted after adjusting for confounding factors. It is known that non-biomedical reasons can affect doctors' antibiotic prescriptions for patients [3] . This study focused on the potential effect of having a regular doctor. Although we strongly acknowledge the benefits of continuity of care which enhances patient satisfaction and preventive care, [7, [9] [10] [11] our findings alert us to its potential drawbacks which might be neglected or underreported in previous studies [24] . A recent qualitative study reported that primary care physicians felt easier to say "No" to long standing patients than to new patients when requests for antibiotics were made [6] . Accordingly, patients with regular doctors should be more likely to be refused when making improper request for antibiotics. However, the quantitative finding of this study showed the opposite, and this was consistent with our previous survey which found that patients who were attending doctors for follow-up consultations for infective illnesses were more likely to be prescribed antibiotics [25] . A possible explanation might be a concern that the unsatisfied patients would go elsewhere for future care, [1, 3, 5] which would have significant financial implications for the primary care physicians in a pluralistic healthcare system. Although we do not have clear evidence for the causes, our findings suggested a possible negative impact from the higher antibiotic prescription rate for URTI by regular doctors and it should be further studied in other countries. This may contribute to the global mission of reducing unnecessary antibiotic prescription in the primary care setting.
The proportion of respondents reporting use of antibiotics for URTIs in this study (17.0 %, Table 2 ) was slightly lower than the 23.7 % found in another local telephone survey conducted among the general public in 2008 [26] . Doctors in Hong Kong were getting increasingly cautious with the use of antibiotics [25] . In fact, among the respondents in the current survey who claimed that they did not ask for antibiotics during consultations, over 92 % of them considered "trust in the doctor" as the reason for not asking. In addition, a greater proportion of these respondents had regular doctors though the difference was of marginal statistical significance (OR = 1.59, 95 % CI:(1.01, 2.49)). Therefore, the doctors should value the patients' trust and avoid over-perceiving their demand for antibiotics [1, 2] .
Limitations of the study
Firstly, it is difficult to define without controversy what a "regular doctor" means. We used an intuitive definition in our questionnaire, "the doctor [whom] you see most of the time" to mean personal continuous care by a primary care physician. This definition is admittedly loose but probably most easily understood by the public in a telephone survey [19, 22] . A regular doctor was presumed Secondly, the study findings were based on selfreported data from the respondents. The findings were not validated with triangulation using actual clinical data. However, the potential recall bias should be small as the questions were asking about their usual practice or most recent experiences.
Thirdly, we assumed antibiotics were not needed for almost all cases of common cold/flu. Medical evidence suggests that antibiotics are not indicated for URTI except in the very rare cases like compromised immunity or for the very sick patients with serious comorbid diseases. Most URTIs among adults in the community are self-limited viral infections that can be treated without antibiotics [27] . The respondents of this study were from the ambient general population, hence the possibility of a medical indication for antibiotics for a URTI would be very rare.
Fourthly, this study focused on the impact of having a regular doctor. We used the multivariable logistic regression to adjust the effects of age, sex, education, income and type of healthcare system attended (private vs public). Nonetheless, we did not ask about the medical history of the respondents in the telephone survey. There was a possibility that the health status, URTI consultation rate of the respondents with a regular doctor were different from those without. If marked disparities did exist, the differences in antibiotic use observed between the two groups might not be due to having a regular doctor. It is worthwhile to conduct further studies in this respect. Finally, our findings in Hong Kong might not be generalizable to other countries.
Conclusions
This study showed that while Hong Kong patients with a regular doctor were more likely to report finishing the full course of antibiotics, they also had nearly twice the chance of reporting using antibiotics for URTI. This finding is contrary to the common belief in the benefits of having a regular primary care physician and should be further researched in other countries.
